InTroduCTIon
An estimated 253 million people are blind or visually impaired worldwide, 90% of whom live in low-income and middle-income countries (LMICs). 1 In Nigeria, a LMIC, approximately 4.25 million adults are blind or visually impaired with over 80% of the blindness from avoidable causes. 2 Cataract is the most common cause of blindness in Nigeria and is readily treatable by surgery. Refractive errors, which can readily be treated by spectacles, are the most common cause of visual impairment. However, the Nigerian national blindness survey showed that almost half of all eyes that had a procedure for cataract had been couched (a traditional procedure for clearing the visual axis as a treatment for cataract 3 ), with poor visual outcomes and <5% of those with refractive errors had spectacles. 4 5 Lack of accessible eye care services and lack of awareness of where to seek services are some of the reasons why patients remain visually impaired or seek unorthodox treatment, even though outcomes are poor. 6 Other eye conditions which cause ocular morbidity for which access to eye care is needed include presbyopia (age-related decline in near vision), allergic/infective conjunctivitis and other conditions which may cause distress and warrant treatment at the primary level. A recent survey showed that one in four Nigerians (ie, approximately 43 million) have at least one ocular morbidity. 7 Nigeria has 3.3 ophthalmologists/million population, which while higher than the sub-Saharan regional average of 2.2, is less than the four recommended. 8 The majority of ophthalmologists are concentrated in urban areas, 8 therefore, the greater number of Nigerians, who live in rural areas, may have to travel long distances to access care. In the absence of accessible orthodox eye care, patients access other sources, for example, patent medicine vendors, traditional healers and couchers, which may exacerbate the visual loss through harmful practices or delay appropriate treatment. A study in Nigeria reported that over a third of people with eye problems who sought care had consulted these alternative sources. 7 Eye conditions like presbyopia and conjunctivitis which can be treated at the primary level are principally delivered at secondary and tertiary level in Nigeria, 9 10 resulting in inequity in access and higher costs for patients and providers.
There is an epidemic of diabetes globally, including in African countries, and diabetic retinopathy (DR) is increasing as a cause of visual impairment. In Nigeria, the prevalence of diabetes has been reported to be 3.3%, 20.5% of whom had DR. 11 While there are major screening challenges for DR at the primary healthcare (PHC) level, facilities can offer blood sugar testing, health education and referral to services for the detection and management of DR.
There is a need for LMICs to provide universal access to eye care for blinding conditions and for conditions that cause ocular morbidity. As early as 1984, the World
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Health Organisation (WHO) advocated a PHC approach to increase access to eye care. 12 Primary eye care (PEC) is an integrated, participatory and inclusive approach to the eye health component of PHC consisting of promotive, preventive, curative and rehabilitative services. 13 To realistically implement PEC, health workers should receive adequate training to be knowledgeable and skilled in the management (identification, treatment or referral) of eye diseases, be properly equipped, have access to consumables, be adequately supervised and have access to referral centres.
There is a dearth of rigorous research into the effectiveness of PEC in sub-Saharan Africa (SSA) and reports from a few SSA countries have not been encouraging, highlighting challenges such as a lack of skills to manage eye conditions resulting in inappropriate treatment, delayed referrals and failure to refer serious conditions. 14 Other challenges include inadequate supervision, a dearth of equipment and supplies, absenteeism and high staff turnover. 15 A national survey to assess the population need for PEC in Rwanda showed that nearly a third of the population had the potential to benefit from PEC, particularly older persons and women. 16 To actualise the benefits of PEC, PEC should be part of a continuum of care from community to tertiary level, with each level functioning well and supported by good referral systems between them. This can be actualised in a comprehensive eye care programme. For example, the Rwandan government has streamlined the activities of eye-care collaborators to optimise resources, launching a comprehensive PEC programme in collaboration with Vision for a Nation to develop and implement PEC. Secondary level services have been strengthened with support from the Fred Hollows Foundation and Christoffel-Blinden Mission. Equity in the geographical distribution of PEC services and provision of health insurance have improved access to eye care and demand for services at secondary and tertiary levels has increased to the extent that eye conditions are now the second most common reason for seeking healthcare in Rwanda. 17 In the Gambia, in 1986, PEC was included as part of a National Comprehensive Eyecare strategy. This strategy led to a reduction in blindness from 0.7% to 0.42% over 10 years after adjusting for population growth. 18 In both countries, PEC was included as part of a National Comprehensive Eyecare strategy, so the contribution of PEC is difficult to quantify.
STrengTHS and CHallengeS of InTegraTIng PeC InTo PHC In nIgerIa
To effectively integrate PEC into PHC, a functional PHC system is crucial, as PEC can only be as strong as the primary-health structure into which it is integrated.
14 However, the PHC system in Nigeria is beset with challenges which include, but are not limited to, inadequate infrastructure, shortage of health workers, absenteeism 19 and a dearth of basic equipment. 20 Furthermore, poor governance, conflict and inadequate prioritisation of health systems have added to the deterioration of frontline health facilities. 21 Hence, despite the availability of PHC services, rural communities in Nigeria tend to underuse them due to perceptions of poor quality and inadequacy of services. 22 Despite these PHC challenges, some states in Nigeria have integrated eye-care into PHC, but these have been largely donor driven. In Nigeria as in many LMICs, non-governmental organisations (NGOs) provide a significant proportion of eye-care services. 23 It is thought that NGOs fill the gap because of the 'relative invisibility' of eye-care by governments. 24 The NGOs involved in PEC in Nigeria include Sightsavers, Christoffen-Blindenmission (CBM), the Evangelical Church of West Africa and the Tulsi Chanrai Foundation (TCF). This does not include the private sector or organisations that run eye-care programmes (including PEC) outside the government health system. Figure 1 shows the location of integrated PEC activities in Nigeria.
The NGO-led PEC programmes are not without challenges and have produced mixed results. The broad aim of the Sightsavers-supported programme was to reduce preventable blindness through the provision of sustainable outreach, primary and secondary referral services using a health systems' strengthening approach. The programme covered all the districts in Sokoto, Kwara, Kaduna and Zamfara states, with one eye clinic providing services for a cluster of districts. These were integrated into PHC activities in the states. An evaluation of the Sokoto eye-care programme shows that although the prevalence of unoperated cataract remains high, there has been a sevenfold increase in cataract surgical coverage (the proportion of people who have received cataract surgery as a percentage of all those who could have benefited from cataract surgery) and a doubling of the cataract surgical rate (he number of cataract operations performed per million population/year) since the inception of the programme. 25 Again, this was part of a comprehensive blindness reduction strategy and the contribution of PEC could not be ascertained. A report from a recent audit of the Kwara Eye Health Programme (KEHP) showed that 40% of facilities were unable to sustain services due to insufficient government support (personal communication, Sightsavers KEHP, 2016). In Kaduna state, Sightsavers achieved its target of providing services in at least 70% of districts. However, the failure of the programme to maintain a skilled workforce at the primary level has affected sustainability. 26 In Jigawa state, PEC activities are supported principally by CBM in conjunction with the Evangelical Church of West Africa (ECWA) eye hospital. There is also a tangible commitment to eye-care by the state government with a budget line of 1.1% of the state health budget pledged for eye-care including PEC. Despite this, Jigawa state experiences challenges from an inadequately skilled PEC workforce. 27 In Cross BMJ Global Health Rivers State, the TCF trained 176 PHC workers in PEC, but full implementation of services was stalled by lack of counterpart government funding (personal communication, TCF 2016). A major limitation of the NGO-led initiatives in Nigeria is that activities largely ceased when funding for in-service training ended. Increasing access to eye-care is not a challenge that can be overcome by the NGO sector alone and a paradigm shift is needed in how eye health services are planned, coordinated and resourced at all levels. 28 Governmental support reinforced by implementable policies is key for eye-care programme implementation. The Lagos state government has trained 167 health workers in 141 primary health centres in eye-care who refer cases to eight general hospitals with eye departments. Although 4902 patients with eye conditions attended the PHCs between January and April 2011, there are limited data on the quality of the service or the number of patients referred. 29 A major challenge of PEC in SSA is that there has been no consensus on the scope of practice in the PHC system, competencies required or a defined curriculum, which has resulted in deficient training and supportive supervision.
14 As a consequence, in Nigeria, each implementing body has developed their own set of competencies, curricula and have trained different cadres in PEC. The National Primary Health Care Development Agency in Nigeria (NPHCDA) has recently rolled out a revised preservice curriculum for PHC workers, which includes a more comprehensive curriculum on eyecare. There is also a revised Standard Operating Procedure booklet (called National Standing Orders) for PHC workers with guidelines on how to manage a few eye conditions. However, PEC focused on the clinical component alone 15 30 cannot lead to successful PEC outcomes. PEC requires a package of interventions, that is, eye health promotion, basic equipment for eye examination, a supply of medication and consumables, referral mechanisms, supervision, health information and referral/feedback systems, financing mechanisms and strong government commitment. PEC implementation will remain high on rhetoric and low on delivery if the entire package is not addressed.
oPPorTunITIeS afforded by new InITIaTIveS
In December 2014, the National Health Bill was signed into law in Nigeria and became the National Health Act. The Act empowers communities to be responsible for their own health and, if properly implemented, should strengthen the PHC system. 31 It includes funding for health insurance at front-line facilities and eligible secondary centres, provision of essential drugs, vaccines and consumables, provision and maintenance of facilities, equipment and transport, human resources for health and counterpart funding for health projects in the district. The equivalent of $150 million has been included in the 2018 budget to implement the Act. 32 This is the first time budgetary provision has been made BMJ Global Health to implement the National Health Act and is indicative of government commitment to PHC reforms. In addition, Nigeria's current administration has launched a bold initiative: 'Accelerating progress towards Universal Health Coverage (UHC) through PHC' to provide equitable access for all Nigerians to quality healthcare using PHC as a vehicle to achieve this. The Federal Ministry of Health through the NPHCDA and the National Health Insurance Scheme (NHIS) are implementing this initiative as part of its mandate to work with states to revitalise PHC service delivery.
Currently, there is increased global and regional support for PEC. The World Health Assembly through the Global Action Plan 2014-2019 stresses the importance of PEC in attaining Universal Eye Health, calling on member states to include PEC in PHC. 33 In addition, WHO AFRO has developed competencies for all eye health personnel, including those providing PEC, for the region which will be launched on World Sight Day, on 11 October 2018. 34 Furthermore, to encourage uniformity and address all components of PEC in SSA, WHO recently developed a package of interventions (WHO AFRO PEC) which was informed by workshops, expert meetings and has been pilot tested in Rwanda and Kenya.
It has been suggested that this package has the potential to strengthen eye health systems and improve coverage. 34 The key components are health promotion and facility-based interventions, with algorithms to guide clinical management of eye conditions and a set of standards and indicators for monitoring and evaluation. 35 In Nigeria, in order to be scalable, the WHO AFRO PEC package needs to be integrated into the initiatives to revitalise PHC and included in preservice training. To ensure financial sustainability and financial risk protection, the WHO AFRO PEC Package should be included in the essential package for eye-care in UHC plans and the NHIS. Despite the magnitude of blindness and visual impairment in Nigeria, eye-care ranks low in priority for healthcare. 36 The WHO AFRO PEC package, if well implemented, has the capacity to empower communities to take charge of their eye health and benefit from the national momentum towards achieving UHC. This aspiration is based on the premise that the revitalised PHC will overcome the inefficiencies and mistakes of the past and evolve into a more functional and efficient service.
Almost all the ingredients are now in place for the successful integration of eye-care into PHC: a renewed global focus on PHC; national PHC reforms and pro-poor health financing mechanisms; an enabling global policy environment for PEC and a tailor-made PEC package for SSA. However, sustained government support is crucial. In addition, continuous economic evaluation of PEC should inform how scarce resources should be deployed. Furthermore, any strategy to successfully implement PEC in Nigeria needs to be pragmatic, building on the evidence of what works in different settings but adapted to the local context. ConCluSIon PEC may not be the silver bullet to solve the eye-care needs of a population. Although there is limited high quality evidence of the effectiveness of PEC, the literature suggests that implementation of PEC as part of a comprehensive eye-care strategy could increase access to eye-care.
With global and regional support for PEC and strong government commitment to PHC reform, Nigeria has the opportunity to implement PEC, potentially making eye-care accessible and equitable for all her citizens.
Contributors AEA, NI and CG drafted the initial manuscript. HF helped with subsequent revisions. AEA, CG and HF read and approved the final manuscript. 
